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(57) Abstract 

A catalyst for olefin polymerization which comprises a novel transition metal compound and has excellent activity in olefin 
polymerization; and a method of polymerizing an olefin using this catalyst. The catalyst comprises a transition metal compound (A-l) 
represented by formula (I) or a transition metal compound (A-2) represented by formula (II) and optionally further contains at least one 
compound (B) selected from the group consisting of organometallic compounds (B-l), organoaluminumoxy compounds (B-2), and 
compounds (B-3) which react with the transition metal compound (A-l) or (A-2) to form an ion pair. (In the formulae, M represents a 
transition metal in Groups 3 to 1 1 of the Periodic Table; m is an integer of 1 to 3 in formula (I) and is an integer of I to 6 in formula (II); Q 
represents -N= or -C(R 2 )=; A represents -0-, -S-, -Se-, or -N(R 6 )-; R 1 to R 6 each represents hydrogen, a hydrocarbon group, etc., provided 
that two or more of R to R may be bonded to each other to form a ring; n is a number equal to the valence of M; and X represents halogeno, 
a hydrocarbon group, etc.). 
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it***, ftft**mft*> >; sfcit, ajf % at«, « 
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xXfc f d*3S»f <b*i, fctt^ >f 3?-C'&£ d * U\ 

10 m(±., 0~2«lit^^ n(4, 1-5^18^^4, 

Eti, 7tcm> £3^ /Mjy>, a*, #735 

mri* 2 <7)Jt£-. 2i<OEIi, £ |fl] - T & g & o T v> T 
15 i < , vWiEvMCjm Ui^l^ Lt^t J: v> 0 

Xtt, 7K^^i L > ^ * IS ^ » 3&* 1 - 2 0 OlSUkTk 

* * * * * - h * * S £ S L v> c 

(3) TE«f*8*iii»ftll^7xy **fl:<fr» : 
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- 5 o (d^uy >itRit*m, itzu, mm. mmztzit* 4 m% 
z>mm&zW'3)kit&m&, t 1 - 5 0 

o ¥ >fls£Hfc *) , Ai A' 14 |WJ - x * ft o X v> X t> X 

10 v> 0 

B (4 > Q - 5 0 <Z>5Mb**S, rI)ShFS[1-50W 

t^l^-e* , ::t\ r »*> 4 ir R 2 f4Mft«& 1 - 2 0 

15 2 0 01**1:***** *) , Z l*Jft*JK*, £*£*, >f * *JE^, 
n 14 , M«Ig^|^tl[-e*4o 

xii, tKH Aorvif, &*jg*8c 1 ~'2 0 o&ft** 
6twaL¥& i~2o ^nnr $fi3-*rg, 4 

20 *•**£#** fc»ia*£#**^U n*»2&±0 

( 4 ) TIBS;* £3 ti£4>£ < 4: fc lflWsf-njR^fc^tri/^n 
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/ ( ? )a \ 

\ (R)a (R)a/b 

5 at* Mtt®m%3 ~ i i m<r>m&&mm : f'*m+o 

ri±, e vmc ra-"e <> M'fc o r v> r (> i v>tK#ik^-, Anyj'i 

a(±, 0 4 fcl* 1 !? , b(i, 1 ~ 4 «)tftt* , b**2JSL 

± & C((R),) 5 -x s ] &ttm--?i>%%<*x^x i> x < , $ 

15 »= R l^±**3S* LT v^T «fc v> 0 

Yti, ^ny>|f, l ~2 0OM*5l 

^fH^t 1-20 ^)ADy>f^fi:*|i, >f 

^- ^ •^•^r^ . ^ n-g-^g* tziig.m$G&imt 0 c^2^±o 

20 Y $ tl & ^tlfcO jlMi It v> CH-tdl^-a tv^ti «fc 

(5)* RB(P z) 3 MXn-ei$ti4ii^iHk^t : 
5$*, MI4JSXI1£*3 ~ 1 1 &&#£Hb£«* U R(±*^ 
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IK*, 1 - 2 0 Ofcfc**** K\t$t%®?& 1-2 0 

5 X tK^J^^> ^ny>il^, ^m^^^Ll - 2 0 OjiHt*i?f 
X*C^$nStt8c<oafttS:v^w|BI--Cfc||4oTv»-c(>J: 

io (6) te^t-^s nhm®&mit&® : 



15 Y l i5J:CFY 3 l±,i:vMC[^-T'*o-r4M^oTV^T4<t 
R 21 — R 28 (± % SVMll^-t 1 4 o T v>T (> J: v^i^^ , ^ o 

^n*. titmrn*®. i~2o *>iHb**** ^tift i~2o 

tv^tt J: v>. 

(7) TK^-ciESftMb^fciigiicfis- i om<D&®&mm 
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,32 



,34 



5 nay ^tlfS 1 - 2 0 <7)*SHt:7K3£&£ £ liRsUBK 

LXmZMfc LX^X & X v^ 0 
(8) TfB5*;-e*3*i*8#&jRrt:£-!» : 



15 ml±, 0 - 3 OSftt* , nli, 0 1 eolith ^ p 

r fts/sc^B i ~ 2 o o&a:***, stm'Bn¥». 1 ~ 2 0 

20 tz\igm$G&i7fi L, itKb co 9 *>0 2 fflJSL±*«£ vacate 

LxmZMfo LX^X i> <fc w Q 

i - 2 o (D^uy Mblftfl:***, w 
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(9) ifE (4) ttnc'/^n/o^yxi^tlltttillfl:? 

(10) ?■ 9 > i$ £ XJP^ oy/S; t2»0(Jfi5* 1" S fb-n* 

10 *Jo 

*»flC#i*i'70l^I)!!iiii, flriB»fc&JRfb'£» (A- 
1) ifctt (A-2) iftSKiSUT, 

(B-i) 

(b-2) ^i7;M-nt^ Wb£-t/> isitf 

15 (B-3) iS£&SHb£» (A-l) ttzit (A-2) fcfclSLT^ * 

x *) bm&tiZ')?* < t l @?Mfc£-^ (b) £^A,-e^ 

(B) «>4Mt£-»fcov>-c&9§ tS, 

20 (B-l) 

#&K(iTfB?> <fc 0 fcJa»mS& 1 , 2 <t tfg 1 2 , 
(B-la) -JRS R a „ A 1 (0 R b ) B H p X, 
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R a & X tfR" li, S^UR-ftlHioTV^Uv^* 
Rffti' 1-15, »U<ltl-4 VRfcfrm&im L, X{±^ 
oy> £C ^t/tL, m l± 0 < m < 3 , n(±0.^n<3> p ti 0 ^ p 
<3,Qll0iq<3Oft , C*9>oiD+D + p + q»3t*i e ) 

(B-lb) M 2 A I R% 

M 2 t±L i > NaifcliK^U R M4#t*K^ ft** 1 - 

i 5, »u<iii~4 a&ftTkna&fc^-to ) i 

J5fc7A'$-' I /Ai:0>»7A'*/MI:tto 
10 (B-lc) -jRS R a R b M 3 

R a J: R b (i> I^(:|^-t()Iiotv^tUv>RI 
fifSi' 1-15, KfUdi 1-4 OSHfc7K£&&* U M 3 (± 
Mg, ZnSfcliCdt*4, ) 2il/:li 1 2iil 

15 tfrfBO(B-la) + 7*5 -*Mfc£-!»fc LTI±, ^Oi 

R a B A 1 (0 R b ) 3 . n 

K^-ftri* 1 ~ 1 5 > Sf-£L<(±1~4 ©ftfl:****^ U rali, 
20 ffiL<lil.5^m^3(0»t*4o)?SH4fa7^$-'> 

-tt* R a 0 A 1 X 3 . 0 

R'.li^tS^t^l-l 5, »U(lil-4 O&ft* 
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R%A I H 3 . 0 

(^*v R a It ifc^J&^&tf 1 ~~ 1 5 , #2 L < li 1 ~ 4 O^HfcTtt 
5 7 * 3 

R a B A 1 (0 R b ) n X, 
(A*, R a £ i tfR b (±> Z v> ic |BJ o Tv>-C <> J: v>&* 

i^s^i ~ i 5, a? i l < 14 1 - 4 ©utft***** u x (4/n 

ny>Hf«:iL> m i± 0 < m ^ 3 , n li 0 ^ n < 3 , q{±0^q 
10 < 3 (D $C T* h *) > from+n + q = 3-C** 0 ) -efc£*i&;£$7 

(B-la)fc 7 * 5 - S Mb£"» LTJ 15 

h 'J > f ;v 7 )K - A , l> 'Jxf^r^^-n, h n- 7 f - ;u 

15 * A , Mj^V^TA'U^A, h 'J Jl-^f JV7^5-^A, h 

'J f v ;w 7 ;u 5 - <> a 4 if (7) h 'Jn-7;^;v7^5-n ;. 

!> V 'f v 7" o f ;v 7 ;k - -) a v i« 'j ^ v y f ^ 7 ;m - -) A , h 

y sec-7f- ^ 7 /l> < - $ A , h V tert-7f- ^ 7 ;l/ \ A „ b 'J2- 

20 V 2- > f - ;v ^ > f- ji' 7 a, h U 3-> * ;u * > f- ;w 7 ;w 5 - 

7 ;i/ $ - $ A , h 3- ^ f - * ^ * v /U 7 ;u 5 - A , h >J 2-x f- ;u 
A^fy^7A , 5-')Aif^ h U 7^#^7JK-n ; 



WO 99/54364 



PCT/JP99/02018 



- 144 - 

7'J- ;u 7 ;v 5 - •) a ; 

y -f y 7 f- ;i/ 7 /u 5 - 7 u ^ 4 k 9 -f K, y^yyf ^7;M--> 
5 4 /\ ^ K 7 >f F4^W'/7J^il'7;M-n^'f Ky/f K ; 
(i-C 4 H 9 ) x A 1 , (C 5 H 10 ), x, y, z (ilEaftTa 0, 

6 £ <d h u 7 )V *r - ;w 7 ;u 5 - 7 a ; 

^ yyf jl/7^;^n^ b * -> K , ^ V 7f ^7^ < - ^ Ax 
10 h * v K , 4 y 7 f- ;u 7 ;i/ 5 - 7 A 4 y ■/ n # * v K & if O 7 ;u * 
^7;K--)i7*3^v K ; 

y^f ;p7;k -.^a^ KvF, -;xf)i/7)K-niK 
v K> y'7f^7JVUn/Kv K tt £ <D V 7 /U * * 7 /I/ 5 - 

n7^3^v k ; 

15 x f - ;w 7 )V X x 7 A * * * x h * K , 7f ^7;K - 1 ) A-b^ 
^7^v F^?)7)l'^^7;K-nt^^7^3 + v K ; 
R a 2 .s A 1 (0 R b ) 0 . 5 £*r-e&3*i*¥J$&j£*#-tsffl5#ttfc 

7 ;v n * v 'ft $ fi ti 7 ;v * )\> 7 ;v 3 x 7 a ; 

-7 x f- ;i/ 7 ;U 5 - 7 A 7 x J * v K , v x f- ;U 7 A/ \ x 7 A ( 2, 6- 
20 v -t- 7 f- /U -4- * f- /U 7 x / * v K ) , if il/7;M - 1 ) A b'^ 
(2,6-y-t-yf ;U-4-> f xy * v K) > V 4 V"7**/T fr\ 
-7 A (2,6-v-t- 7f)k4-^f^7i;+yF) , V7f * 
7 * 5 - 7 A tf * (2,6-y-t-7f*-4-^f;V7iM v K) ft £ 
o v 7 ;u + ;u 7 ;p 5 - 7 a 7 U - n ^ v K ; 
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*J f f - * 7 ;u 5 •> a * o V k > vxf)V7JK-nyn^ k , 

y 'f V 7 f ^ 7 - n ^ D 'J F i ^ y 7 ;K ^ 7 ^ U -) A 

5 if ;i/7;i/5 - ^i^^^f^nu K, 7f jl/7;M - A-t^^ 
? n 'J K> xf ^7;K-n*^^7n? K 4 t' <?> 7 )V * ;u 7 ;u 

xf ;i/7JHxn-^n'J K, 7° n tf ;i/ 7 ;u 5 - ^ A v ^ n ij 
K , 7f^7lKxny7n? K^«7i^^7iKx')Ay 
10 ^7 4 K ft SB ft (c /> n Y y it £ fi tz 7 ;v * ;u 7 ;u ^ - * a ; 
yxfJV7)Mxi)Afc K V K > *;7f ^7*?-»>Ali K'J K 
if^)y7Ji' + A'7^<xi) At K 'J K ; 

xf^7;M-nykF'J K , 7'ot>7)Kx^Av;t F'J 
F^t^7JK^7;Kxnyn K K ft i:*-?-tf)fl6?)gB#ft 
15 * ft $ ti 7 vi/ * ;i/ 7 ;u 5 - ^ A ; 

lf^7)Mxnx^y?niJ K , 7*f ^7;V5x-)Ay)« 
+ y^n'J K, xfii/7;^xnx^y/n> K & £o«#fl<j 
K 7 >v n * -> fb # X n y ^ it s ft 7 ;u * * 7 *;i/ 1 - ? a ft f 

20 2 (B-la) KMt Mfc^t/ ^fflt^^H^I, 01 

&iti?®i>mtfbtiZ>o z <D X n -bit^m t U, 
(C 2 H 5 ) 2 A 1 N(C 2 H 5 ) A 1 (C 2 H 5 ) 2 ft t tf&tf h il * 0 
tWgB(B-lb)tcJR-r4<b^»fc LTIi, 



WO 99/54364 PCT/JP99/02018 

- 146 - 

L i A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 & Zifi & kfh H £ 0 
x ;i, <j ^ ^ a % 7" n £ ;i, v ^ i> , 7f^'Jf > f - ;u v $r 
5 nyo? K % x-^i/v^v^A^n'j K\ y n t: ;u -7 * v ? 

v x f- ;i/ v 7 * v •> A , ;i/-7/^y y f - ;i/ x f - ;u v ^ 

* A fc J? * ftffl 1* * £ fc i-CUo 
10 $ fcm£-£rt-CJt!B#«7 /u 5 x * Mt3-!BM 5 ?&&$ ft* ioi 

„ t tz 14 /n n y > -ft 7 ;v ^ x ^ a t 7 )V * )V v ? * v * fc co 

(B-l)#«&JRffc£*tf>&*-CMi,#«7/U 5 - *> Mfc£-« ? # * 
15 tv\ 

1BO «t 7 * (B-l)#«&*ft<&«Mi> 1 fctt 2 «JSL± 

la <^ r ffl ib fih o 

(B-2) ti7iK-n^vM 

**WC£'3ltJS CTfflv^jiS (B-2)£«7/U Unt^y 

5 x $ a * * Mt^-efco tuv> 0 
«£*n<7)7/u $ y fRI x. If TEO «t HtttlUot 
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(1) a ^'nea**^* z&m, wt. 
v is ft* i -t «j * Afrmyo* zoifcitfcm 

(2) ^ > > , h;ux>, x f - ;u x - -r ;i, , f F 7 H K n 7 7 > 

10 (3) 7**>, b ;ux>& t'<Dmfo*X~ Y 'J 7/U* 7 

F,y'7fJ^X^y K& X»ffc»* tffco 

*£»7>U3 ✓ *£#LT J: v> 0 

15 **7>U5-*Ml:***IS*LTB*LfclJU ilCSjgiffc 

7;v ^ y v zm®-tz> f&izm ^ t>tiz gut 5 - * 

tot LT*#fl«MC{i, 1»E(B-la)fcK***«7 -7 Aft** 

fcLTW^LfcfcOi:R«IW^f«7^5 ~-7 Aft**#*tf 
20 i tl h <D n , H)7;^^7JH-7i, h'Jy^D7)^)V7 

* = x -7 a t t < > h V y f- * 7 ;i/ 5 x * a &m \z iff i t 0 
±IBOi 3 ittl7;K-7Afl:^|yii > 1 4 fc 2 « 

7;v 5 y ^>«ili:fflv> <b*t£?#&i: Uli, ^>-tf:^ h 
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y , ^ * -9- v , ^ 7 * > % * ? 9 y > f # > , Kf ^^-^t' 
n^*Hj->, *> * n * * > % * ;w v ? n ^? y 9 y t £ innffi^fe 

t4\ ttxtttt, &3Httofcir) fcro*ft**#«t*»*tf <b*i* 0 

10 Lv> 0 

•>ft^»ii, 6 or^^>Hf^jc?#^-r^A 1 «^*«a 1 nftf 

tit 1 0 %£IT, fiF*L<!4 5%J£JlT\ «f t flP i t < (4 2 % JSJL T 
15 <f> «**«Fi LW 

TE-RA (IV) *i* *'o > «: 3& « 7" * * - *> A * * 

R21 R 20 R21 

20 Al-O-B-O-Af 

R* V ^ 

r 20 n^*ig^»^ i~io «M*li^t, 
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irE-^^: (iv) -cft$*i4#n > z$A,fz%i&7 )v * =. 

R 20 — B— (OH) 2 (V) 

5 (5£ + > R 2 °{±±ifi t m i;&£*i- 0 ) 

-C, - 8 0 "C - M S O SiJfC 1 # - 2 4 B# R RJS ? ^ i r t [; i 19 

WE — tt£ (V) -C^ £ tt£ 7 /U * ;u J}?n >$C9^#6<J £ (7) 
10 LTIJ, ^ f - * # n > ft „ ifjhfD>|, ^yyn^#n>|, 
n-7°n t?;UsKo n-y f- ^ #n > -f v^f;v^o n - 

A^yiHn>g|, v^n/v^y^^nvt, 7 x ^ ;u n > & , 
3, 5- v 7 ;u * n 7 x - ;i/ n > ^ > * 7 ;i/ * n 7 x ^ ;u n > 
g| , 3, 5- 1£ * (F'J7;^n^f;v) 7 x - ;u ** n > $ & if tf 
15 h fi & o C ti'fc O * "C f* > ^fn>8, n-7* f - ;u # n > & , 4 
y 7* f- ;u ?K n > gft , 3, 5- v 7 ;u * n 7 x - )i u y $ % y 5 7 ;l/ 

£ o «fc ? £ 7 * * ;u # n > & rj£ $t4||87;M - f Aft^- 
20 ft t LT&tt&Kti, WE(B-la)KJR + *#«7* 5 Aft<£«» 

*l £> (7) •? *> , PJ7;V^^7iM-n, MJ'>^n7Jl/ + *7 
;u ^ - 7 a U(, !(# h V ^ f- ;w 7 ;u 5 - ^ A , m; x f- ;i, 
MJ 'f y 7* ?- ;u 7 ;u 5 ^ 7 A £ L v> 0 itubJi 
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? & (b-2)^t^t ;i/ unt + vMb-s-^ii, i mg-®-? 
>w«r^jfi-r*ft'&«(B-3) (it, \ 4 t 

v*7o ) 14, (A-l) ifcli (A-2) tR$U 

mit&yi (A-i) t/wti (a-2) titt$tt >r * yn*%$Ltz> & 

10 Oli, i <7Hb£tJK<££ ft* 0 

J: -9 fcib^tofc LT 14, #§B¥l-501950-t£$R, #§3¥l- 
502036-f-^$g> #B§¥3-179005-^&$&, #H§¥3-179006-^&f&, # 
PI ¥3-207703^- *M ¥3-207704-^ &f&, USP-5321106"t & if 

15 7 >it&®%: ¥1)*mif h *i£ o n 'Mb^t&fc 4 £M 

v # <; *> * tf * £ § * „ 

Jlttttfctt, *>f*»i:L"Ctt, BR 3 (Rli, 7>yft, *f-;i/&, 
M)7iUn> ^Wifelili Ltv»t i> '4 C> 7 x^;u& 

t/;li7';|tU. ) T^S *l* ft£-»J&*3*lf fc*L, 00 x. I4\ h 
20 'J7;^DiKn>, MJ7x-)hfn>, h V * (4- 7 n 7 x ^ 
;u ) $ u v , MJ^(3,5-^7^iD7i-)i/)*'n^ h 'J * (4- 7 
^tn^f^7i;iv)*'n^ h ';^(^>^7;utn7x-;v) 
** n y , h >; * ( p - h y ;w ) ** n > , h 'J * (0- h 'J * ) # ° > , h U 
x (3, 5- y p< ;w 7 x - /u ) ** n y & if if t, ti £ o 
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4 * >1xffc£-fe t ITIi, WxtfTIB-tt* (VI) tUZiihil 
R 24 

R^-B-R 25 (VI) 
5 R 

5*:*> R^Ltli, H\ * * A * f-* y y * * y - * ^ 

^7*f- * h 'Jx-j^f^, iI##Ji£^Fl-£-7xn-t-^A* 

10 R 23 ~R 26 (i, Sv>i:|^-t^4oT^ti U>tiS, ffU 

ME* /u#x * A * > t L h v 7 x - ;u* ;u. 

**-n*f h 'J ( ^ f - ;i/ 7 x - ;l/ ) * ;i> # - v a * f- * y , 

h V (y^f^7i-^) * A * f- * y 4 ¥ OHS&* ;u 

15 A*f-*y& Zj)<!g\f btlZo 

MUT > * - v & ti + * y t L x \z 12, pj^f;i/7>€ 

- "5 A * -^ * > % !> 'Jif il/T^^-'JA^f MJ^nt'^ 

7 > *->***?-;*->, b'J7^;u7> ; e-^^*^^>', h'j ( n - 
7f*) 7> j e-*A*f-*;'&ir«> h >;7;w + ;w7> ; e-^A* 

20 f - * > ; N. U-V * * )V 7 ~ >J - *7 A * ^ * y ; H.N-^xf ^r-'J 

- -i7 * f- ^- > , N, N-2, 4, 6-^ ;i/ 7 - ';-«/--k*f-*>& 
if ON, N-y 7 ;l/ * /U 7 - 'J - <7 A * f- * y ; y ( y/n fcf ;u ) 7 
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flria * 7s * - 7 A ij *f- * v t L T K tt , b 'J 7 x - ;u * ^ 

*-*?i.i3 + *y, b »J ( ^ f- ;u 7 x - /u ) * * * r. 7 A # f * ^ , 
b V (y'^fjni-^) * * * - 7 A * f- * y & f <7) h <; 7 'J - 

fc'^fl 1 * L < , #(U'J7ir^^^in*f*V, N.N- '7 > 
f^7;'j;n*ft^, N, N- v x ^ ;u 7 - 'J - 7 A * f- * > # 

10 N,N-y7^^f A , 7-'J- 1 )A^, v> 7 /U * A/ 7 > * - 7 A & , b U 

b'J7;^JHt7>^^^Ati: LTI^KiCli, Wx.lJh'J 
xf jV7V ; E;nf ( 7 x ~ ;u ) * 7 ^ , b V 7* n e ;u 7 > 
* - 7 A r b 7 ( 7 x - ;v ) * 7 * , b 'J (n-/f ^) 7 > * - 7 
15 if 1-7 ( 7 x - ;i/ ) # 7 * , h , ;>f-;l'7>^E-7Axh7 ( p- 
b U * ) * 7 31 , HJ^f^7> ; e-n7F7 (0- b 'J /U ) * 7 
h'J (n-yfiV) 7V^-nf h7 (^vn^tD7xi 
AO *7$, MJ7nf^7>t-n7l-7 (o,p-^f*7x 
*7sft, b V (n-7f-;l/) 7^-nf ^7 (m,m-v>f- 
20 ;U 7 x - ;i/ ) *7Ht, b 'j (n-7f)H 7>t-7Af F7 (p- b 
'J 7 ;i/ * n * f - a, 7 x - ;u ) * 7 ^ b 'J ( n- 7* f ;u ) 7 > * - 7 
At^ (3,5-v b 'J 7)l<tuj f ;b7x-^) *7I> b 'J (n- 
7f;v) 7>^6-7Arb7 (o-MJ*) * 7 3f & <b it £ „ 
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^f^7-'J-nr H ( 7 x - ;u ) * 7 * , NJ-yxf ji/7- 
V — 7 -A T h 5 ( 7 x - ;U) * 7 3f * N.N-2, 4,6-^ ^7- 
ij - 7 A r h 7 ( 7 x - ;i/ ) * 7 $ # £ »f e, ti * „ 
j ;7^*A'7J'*sn«HT*flitti:ii, ffl £ If v ( 1-7* n e 
5 >U ) 7>^e-7^rb'7 > -7 )V t u 7 x. - )V) * 7 ^ y 
^nA+y^7>t-nt M ( 7 x - ;u ) * V M% ftflgif h 

* * ( ^ > * 7 ;u * n 7 x - ;u ) - K N,N-y > f ^7 - 'J - 
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ft ft tf- ;i/ & fco if-;i/i^r ; 7 * y A/KT' y v v>;k ^ ? 
10 ^'J^I^'Jy-^K On^ty/'jy-^xxf^^d 

mm r v v * & »r <b *i * o 

$(,i:if-^y?DA + t> N y x > $ fc j± jj? <; x y & fc» £ ffl v> 

15 t < i± 4 ~~ 2 o -ez:ffl£i±ozfi<s#*irl-*5i«Xtta«oft^ 

X>, 1,4-A^rtyXV, 1,3-A^rtyxy, 1,3-* 
U4Hyx>, 1,5-* 9 9 9 Jx.y^ l,6-t^^y'xy, 1,7-* 
20 ? 9 v x ^ , x f- 'J f > j )\, tf )\, * y , tf-;i/y;i,,f ;i/^y, y 
?n^>?i/x:/ ; 

7_p{ f-;u-l,6-* ? * ^x>,4-if 'J f^-S-* f- *-l,7-/ + *J 
x 5,9-^ * f-* -1,4.8-?'* MJxy ; 
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m- * t )V z f- v y , p-^f A/Xf l/y, o, p- V * * x v y % o- 

if 1/^, m-xf]^f ^, p-xf ;u ^ f- 1/ > & t*?)^ y 

*> L < (± *° T n> * ;i/ * f- v y ; 

0- ? n a * f- u y „ p.^DD^f vv, -ytf-^^^-fe^^ircTj'g 

Z-~7 x. — )\s •? U \Z V y , A-1 =. )V -f U \L V y ^ a-*3-)V7,T\s 

y fc <b *i* o 

1/ 7 <f >«:*l^L/:^i:, & & v> * P 7 

* *%wk&z * v 7 -r yn&mmm&. a - tu? 4 y tm 

tl/7^Utli, ±Efc n4Roft»K?ft^2 - 3 0 , ifH 

< \t 2 - 2 0 fcttfrttftW a 1/ 7 4 >5&*^*f fetL.ffi 

$ <b fc, * !✓ 7 * >m<£fflfc&S£fi, a -* 7 4 ^ t 

iu-c-fflv^jis a -* i/7 y t l x a , ±m t mm<n 

%.tf2 ~ 3 0,S : $L<{±2~2 0 OEttflt* fclifrttttO «-tV 
7 -f > ri s 3Mt* f> o ^^tUf 7*0^1/'/, l-7f> ( 

1- ^ > -r > , l-^ + -b> > ;u-l-^ >r>> 1-* ? X > 



WO 99/54364 



PCT/JP99/02018 



- 171 - 

L < , xf-u> N -f n tf u y \z t t o :ti^„-il/7^ 
1 l*$S-eJ/;li 2 @&±&£-fc-£Tfflv>& £ * 0 
i/:*SVx>iU(i, ^1 x. 1, 3-7* * y x y , -f V 7* U > , 
?Dn7"W, U-y^A + t-yx^ 1.3-^ > * v*x > , 4-* 
5 ^-1,3-^ ^ * ^xv, 1,3-A3ftyi>, 1.3-** 

O^HT-gfcrtM - 30, # 2 L < li 4 ~ 2 0 O It flfr i£ £ ft v x > 

dtL<bO*Syx>{i, l«J|iit?ifcli2 a&i&^fc^-Cffl 

10 *f&W-C«4, a -* U 7 J > t #&V*X> t * CRf t 

T , $ ib £ V x > t tz ti # >J x y * % v>4 d i ri* t> § , 

Syxyjfciijjfijxvt LTIi, 1,5-^*^ 
yx>, 1,4-^^vxy, 1,4-* ? ? v'x > , l.^Hvx^ 
U-tHvxv, 1,7-tHvx^ 7> S * 

15 If x ;w ;l/ ;u * > % 3; «> ? n ^ y 9 V x y , 7- > /u -1 . 6- * ? 9 
'Vxy, 4-xf 'J f >-8-> f- ^-1,7-y * V x > , 5,9-y^f 

fr*£j£f*T?&&*i^t'£»0«j6H: % 2 7 0 MHz 'H-NMR 
(B$i? GSH-270H) , FT-IR (SHIMADZU FTIR-8200DM) * 

FD-nmfr%t ( 0 sx-io2am) , ^m^^ft^^f (gst;* 
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it • & I C P £K «fc y) frft , AS : SHIMADZU ICPS-8000 

S) > £ft£*rft##r (^7-7*tt CHNOS) « £ ffl 

v»Tfc£ Lfco * fc* SRttft [7] 1 3 5tlf 

5 ^sEfll 1 

<5£ (li) -e&ztLZit&yow&fc} 

1 OOtnl(?)S)£'St, 7 - '] V 1 . 0 g (10.7mmo I) > 
mi&W. 3 . 3 g (32.2mmo \ ) , RVfr 5 . 4 m \ * < iS-tf 
U 0 'CKzkifr L£ 0 MJK 9 8 . 5 %<DMffiMi- h U 

10 n0.75g (10.7mmo I) t*2.6m 1 i:»»L, tt# L 

* # *> , fijgrt* 5 "C JEJLT K« fc *i £ i ? K d ii £ 4> o < 19 JJD x. fc o 

7 y- * A7k?#}£^pg££ fifco SJci OOmloSlSSi:, 2,4- 
-y-t-7f;V7x/-^2.2 2 g (1 0.7mmo 1) HHt K 
15 n 7 9 > 3 m 1 fc»J* U CI tl K * flt ft t h 'J 7 A 2 . 2 2 g ( 5 3 
mm o 1 ) 2 2 m 1 K mm t fc*** * in x > i fli 0 *C K*. 

# ±E-CP»L^«ft^>* > vT V- * 

I, fc # & tf> o < diTU S<bfc0r-TM.5ll#IHJ«#*8»tfcofiC 
(&«*Sia*"C#fflL^ft» ^xf;i/x-f^3 0m 1 2 
20 BfrliL-fco iffl^tiSift^t, 8lt h 'J 7AtR*L 

yfeS^TE^ ( L 1 ) X-UZtiZit&m 2.5 6 gtftfc («$ 
7 7%) o 
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5 




(LI) 



FD-®*##f : (M + ) 310 

•H-NMRtCDCla) ! 1.38(s.9H) 1.47(s,9H) 7. 40-7. 95 (m, 7H) 
13. 71 (s, 1H) 

io <3; (a-i) -c&$ *i* ft 

ft # K ?£ & , 7*^>|j|U100ml (OKfo&K, 3t 
(LI) T? a S ft * 1 . 0 7 g (3.4 5mmol) ii^xf 

^x-f)l'2 lmUti&* ( - 7 8 r U^-iP L , Lfc a - ft 
Kn-yf-fr 'Jf7A2.25ml(1.6 lmmo 1/ml (n-^*^ 
15 >mm), 3 . 4 5 mm o 1 ) fc5$3-*»tTan r U.*<*>&tf>o<") 

fiLfc,:o»«i,-78t: K#£P LfcES&'ft-f 9 yt&HL 3.40 

ml ( 0 . 5 m m 0 1 / m 1 ( ^ 7 > 1.7 Ommo 1 ) 

t y x f- ;i/ x - f A/ 2 1 m I <D & &® WL K & * \z ffi T L tz o 

U:gat8^^j|#Lfci, c: o * ^ ? * 7 it 
iiL, *«f»*8fc*Lfco itt££$JEili»S U *f ffi L fc @ # «r ^ > 
r/2mli:jS»l, - 2 0 < CT-^fiLT^ H H B«:*fai$^, - ft £ 
«Egi?€i:ti:J: 0 Tl£^ (a-1) "C* $ ft * *Hfegf H B B Oik 
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^I0.80g ( 1 . 0 1 mm o U JRsp 5 9 %) «rHfc 0 



5 




FD-^fi##f : (M*) 736 

1 H-NMR(CDC1 3 ) : 1.31(s. 18H) 1.49(s,18H) 7. 00-7. 95 (m. 14H) 

io 7c#^*f : Ti6.7%mnm.5%) 

(b-i) •v&ztizit&®<7)&&> 

ftfrl^nm. 7)l<=r>U&Ltz 1 0 O m 1 VRfc&K^it&m (L 
1) 1.0 7 g (3.45mmol) h^xf ^x-f^2 lm 1 ^ 
15 -7 8 tCir^U mWLtz a :KCn-yf ^ 'J f 7 A 2 . 

2 5ml (1.6 lmmo 1 /m 1 (n-^#t 3.4 5 mm 

o 1) *5 53-*ltTfl5TU *<3&0o < •) -?#i&U £ 

-7 8 r tC i$ip L ES^-fb V * 3 - * A 0 . 4 0 g (1.7 lmmo 
20 1 ) /yxf^x-rJV2 1ml £»T Lfc 0 

ML, ****** *tt**flEft)lftU WfcHLfcHfr*^ 
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£ t (C X *) T.feS (b-1) X*7TsZti2>ifcm&£ik<Oik 
**1.30g (1.66mmo 1, W97%) £ # £ . 



FD-gft^^ff : (MO 780 
10 1 H-NMR(CDC1 3 ) : 1.37(s,18H) 1.47(s,18H) 6. 75-7. 95 (m. 14H) 
Ttmfrffi : Zr 11.4% (ffJUt 11. 796) 
£-$01] 3 

<:£ (L2) t?|c^4ft^»«^lS> 
7-U^2.0g(2 1.6mmol) t 2 -t-7"f;i/-4-> f ^7 
15 *y - 3 . 6- g ( 2 1 . 5 mm o 1 ) Uffl^, £tf&M 1 

OS U 1) ^ IE S ft Mb^tl W j£ i: TES (L 

2 ) T*?ftSft^fcO*ftlfl:4 .98g(18.6mmol)rt ? 
%hfitz (JR$ 8 6%) o 



5 




20 
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FD-®###f : (r) 268 

l H-NMR(CDCl 3 ) : 1.46(s,9H) 2.37(s.3H) 7. 15-7. 95(m. 7H) 



(a-2) -C*« tiZ>it£®<D&&) 
5 S (L 2 ) ftMfc^ft 1.0 2 g (3.82mmol) 

i (a-i) ^ssftaffc^fcoa^fciBitiotfifcT, 
riea; (a-2) vmztiztt&mv z.if%&®mo . 3 4 g (0.52 

mm 0 1 > 2 7 %) *#fc 0 



15 FD-gSfrtfr ! (M*) 653 

1 H-NMR(CDCl 3 ):i.46(s,18H) 2. 30-2. 40 (m, 6H) 7. 00-7. 90(m, 14H) 
Ttmfrtf : Ti 7.3% 7.3%) 
^•Jftflfl 4 
<:£ (b-2) t?*$*i<Mfc 
20 * ( L 2 ) tia-ffc-fr* 1.02g(3.8mmol)*fflv^ 

it mm 2<d$: (b-i) ^a-stiMt^too*^* rattans te 

A (b-2) *i*fl:£*K0**fe*Sfl 0.22g(0.32mmo 

U IR* 1 7 %) t#/: 0 



13. 62(s, 1H) 
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ZrCI 2 



5 

FD-K»55-*f : (MO 696 

l H-NMR(CDCl 3 ) : 1.47(8. 18H) 2.38(s,6H) 6. 95-7. 90 (m, 14H) 
Ttmfrffi : Zr 13.2% («■** 13.1%) 

&j&m 5 

10 <5S (L 3) -e£$*i*ffc£!»0£jfi> 

2. 6- ^ 4 V 7 n If * 7 - V > 1 . 7 7 g ( 1 O.Ommo 1 ) t 2, 4- 
v ^ f - ;w 7 x - ;u - b 'J ^ f- ;u v 'J ;u x - f- ;u l . 9 4 g ( 1 0.0m 
mo 1) S:I^Utffl^, ^fifcfll 1 <D:£ (LI) ^Mfc-S- 
^o^^^ii'S- ^ tie 3^: (L3) ■emztizit&y) 

15 1.83g(5.3mmo 1) j&*f§ <b ft £ (JR$ 5 3%) 



FD-JC*frff : (MO 346 

1 H-NMR(CDC1 3 ) : 0.03(s,9H) 1.15(d. 12H) 2. 36(s, 3H) 2. 50(s, 3H) 
2.79(dq,2H) 7. 05-7. 95 (m, 5H) 



20 
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(c-3) x*mz tiz it&m<r)itik> 

^(:7;^>HSL/: 10 0ml <D r &it n /< * h 0 . 

47g(3.6mmo 1 ) t T H F 1 5ml £ , , S ( L 

3) -C^$ JiMfc-fr* 1 . 2 1 g ( 3 . 5 mm o 1) OTHF 1 0m 
5 1 i§&£i£j!JDl-* hMit&ttm Ltz a £ ft £ £ <b 1 ^ 
9 * 7 ;u * - -e ft $ £ £ gij L , # <b ti £ @ # £ v f ;u a. - x 

Mff^^ $ -^r ^ ^ <h «t I) TIEjS (c-3) "C^ $ tiZ>ik&%d<7)%&<D 
ffiM 1 . 1 3 g (JR^ 6 8%) * % tz o 



FD-gftfr#f : (MO 476 

7Cslfr#f ! Co 12.5% (ttJUil 12.4%) 

5£5Hcg^fg& L£fl#m 5 0 0 mlO**7^1^-f^U-7* 
20 C h;Vi>2 5 Om 1 $-iAL, if V^l 0 0 'J 7 F */h rf 
fM£ «fc tfjn.m ^if U- >"Cf&jfD $ ^Oft, ^f;i,7JM; 

^t>«:7;V5- 7AS?jftIt 1.1 8 7 5 mmo 1,51^1, 
Mtl&tiZm 1 -eWfeflfc* (a-1) "?mZtiZikGto& 0.0 0 5 m 
mo liJPx.J;£-*Hj§Lfco f E^xf k > ^f^f l^T, 2 5 *C 



10 




15 
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•c 3 o »ms.m $ 'j?m<D * y r * ; - ^immt a -r t \z 
-uaaifc. #>j7-t8ot;, i o^K-c^E^^u^m> # 

U x f - 1/ > * o . 1 0 g ft o 

-fr f£14 fi 4 2 kg/mo 1-T i -hrf*!), # t> ft # >; x 
■^UX&SIRttjt [ ? ]lil9.7dl/gt*ot 
%%fflJ2 

ftfrtcaiffi&L fcF*i§flf 5 0 Om \ <V ft 7 - b ? l< - 7 

\z Y ;ux > 2 5 0 m I £3£A U &*Bfc J: tTfcffi fcx-f u > 1 0 0 
H^hr -CfiaS^feo *<D& y h 'J -f V7f ^7iK - 1 ) 
A£0.2 5mmo U SI § ^ § it (a-1) -caStiMt^fcO. 
0 0 5 m m o I , h 'J 7i-;1/*;va - 7Af |» 7^7 ( ^ > ? 7 
*tD7i5*)#l/-FH.O 0 6mmo ljDx.fi^*B8*&L^o 
fE^xf i/^x#||T, 2 5 r-T? 1 B#BSiS ^fi 

E £fStttt 1 55kg/mo 1-Ti-hrt*!), & 6 # 'J 
x^ p y<Dmm&m [ 7 ] (i 2 5 . 9 d 1 / g -C* o tz 0 

KJ£ £ ?t o fc*S*, #'Jxf i/>to.O 7 g & tz o £ (± 2 9 
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kg/mo l-Zr-hr-C&f?, # h fi tz # V x f- 1/ > o H |g & Jg 
[7] 14 9 . 5 d 1 / g T * o „ 

* (b-1) "CfSSttSft^fcfcMv^ Hife^J2 t El* 

5 RJSfcfTo fcfc** #'Jxf U^t0.3 2 gfffco fi^-r§ttJ4 1 2 
8 kg/mo l-Zr-hr-?&*K H^li/^'Jif UVWiKfe 
JK [7] {4 1 1 . 2 d 1 / g T * o 0 
HftfefflJ 5 

S (a-2) -e&ztizit&VsiR^, nmm 1 t^i^lft-el^ 
10 R&fcffo fcf&*, *''Jxf 1/^0.1 0 gi/:,l^!Stli 4 0 
kg/mo 1-Ti-hr?*!), HfctifctfUxf-p^offilSttft 
[?] (11 6.9d l/gt*ofc, 
6 

* (a-2) tiMfc£%£ffl H ft 01 2 t l^ft <0 t? M 
15 £J££firo *'')xf^H.70g f*fc 0 fi£f£&f4 2 8 

0 k g/m o 1-Ti-hr »? N &htitz#V x^ u ><0@|&& 
S [7] Ii2 6.3 d l/gt^.o/; 0 

MMMJ. 

a; (b-2) -ess *L*-ffc^»*fflv^ njfeM 1 t Hat© 

20 R&fcfto #'Jif 1/^0.06 gfcfco M^fStt(4 2 4 

kg/mo 1-Z r-h rt^^ ft&ftfcjKyxf-UVOSRittJK 
[7] Ii9.7 d l/gT*ofc. 

5* (b-2) *iMfc£»*ffiv^ HJSM2 
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Rjfcfcffo fcIS*, #';xf-U>*:0.5 0 g #£ 0 fi^f^ttti 2 0 
Okg/mo 1 - Z r • h r T * »K ffi RttJK [ 7 3 H 5 . 6 d 1/g 

5 SfcfrfcSSfclUftL fcl*J#* 5 0 OmU^nlt-^P-y 
Kh;ux>2 5 0ml£gAL> ifc^is £ V^ffi txfl/>l 00 
■Jy^/hrtfiftHfc. * © & , h H V7f ;V7JM - 
A*0.2 5mmo U (c-3) f$ $ *i 4 ft-frHf £ 0. 0 0 

5mmo ljD^t«&-*BteLfeo tEOif V^^jfBSlT, 2 

io 5 o *c -c i b# K Rjfc $ -£ & , 4>fio * v r * y - * * mut Z H 

hiZXt) M-£-£^it L/;„ l^^Tf , * 7 ~)V 

A'^-^ljiLfc.^'Jv-H 0 *C T 1 0 B# M&EES£$ L t, 
^HJ 3 gt#£ofi£-T&ttt±l 2 k g / m o 1 - C o • 
15 h x -Q*>*) s ftbfitzX 'J xf v > c7) |g PS [ 7 ] (i 3 . 9 d 1 / 
g T * o o 

^fiEfll 6 
<5$; (L4) ft 
3E*i:2*I»Lfcl 0 0ml ORjfc&fcx* y-JH 0ml, 
20 Tx V > 0 . 6 1 g ( 6 . 5 2 mm o 1 ) & X tfl-(2, 4, 6- b V 4 V :/ 
n^*7ix^)-l,3-/^v;no.95g (5.4 3mmo 1) 
iSAU *V^ 7 -y-y^3AHg> RV, 1 m 1 to 
Ztzfe, 8 OtCjQlU 3 B*H*#*«*tfc. - OR(5«Sr*£E 
£38 U v"J *y^* 7 Ai**»t4:i:i:J: ^ (L4) f| 
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$ ft* it&®)<7)J£&&&& H.6 Og ( 1 . 5 3 mm o 1 x 4 

7 96 ) 



10 FD-W*^*f : (M+)391 

'H-NMR(CDC1 3 ) : 1.2-1. 4(m,18H) 1.59(s,lH) 2.09(s,3H) 



<R (a-4) T*^$tl^fk^%^^^> 
15 7;u=f >g& Lfc 1 0 Om 1 £ ( L 

4 ) T* $ $ ft & ft 0.3 1 g (0.85mmol) t V x f - * 
x-r/n 0 m 1 - 7 8 rfcftSP L> L 0 - ft 1= 

;u 'Jf n0.53m! (1.6 lmmo 1/ml -n^ * V > 
0.8 5mmo 1) £ 5 frfrlfX L * % <*> & *9> o < I? g 
20 fi"*t?#fiU Mr 3l$m»#*«»j\ VffAl»*S:miL 
fc. £ Ofcfc* , - 7 8 T:K#£P U/cE^it-? 1 * >®m 0 . 8 4m 1 
(0.5mmo 1/ml -^7°^ >^ iBu 0.4 2mmo 1) trF7 
Kn 7 7 > 6 m 1 ^S^tiSCl^ Kfl&T Lfc 0 iT^Tt, * 




2.90(dt,lH) 3.11(dt,2H) 5.38(s,lH) 



7.00(s.2H) 7. l-7.5(m,5H) 
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10ml K 0 ^5 * 7 >r * * L, 

£Efc« lei lj TEA (a-4) $ ft* ft & O H & <fe *5- 

5 * £ 0 . 1 7 g (0.20mmo U iRsp 4 8 % ) # fz 0 



FD-«*#W : (M+)842 
%3lfr#r : Ti 6.0% 
15 £-J&flJ 7 

<:£ (b-4) *i* ft 

7 )\s*>W&L tz 1 0 0m 1 ORJESSfc, £ (L 4) 
TS3*i*fb£-» 0.49g (1.35mmol) ^xf;n- 
t )\> 1 2mlf FnKn77>l 8ml - 7 8 V K# 

20 *P L« Lfc„ ^ii(:n-/f JV'Jf -^AO. 8 4 m 1 (1.61m 

mo 1/ml -n^ 1.3 5mmo 1) Sr 5 9t ft T ffi T 

u o < niian-#fiu ist3 B#Km#&^ft> 

ft';*3i-)A.THFft#0.25g (0.67mmol) / l 0 



10 




iPr 
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> i Omi o ^ili^7^7^^ - rife* u it% 

^cE^^^-t^ £ tKiiJTE* (b-4) r&£*i;Mk£tt*>»fe» 
*H.3 6 g (0.4 1mmo U 4X^5 6 1%) # £ <, 



FD-KS^-*f : (M+)887 
Jtmfrm : Zr 10.5% 
8 

<5S (L5) -eas nz>it&mv>&j& > 

20 ftfl-KS*!* Lfc 10 0ml ©Rjfc&fcx* y-;H0ml, 
7- V > 0 . 6 1 g ( 6 . 5 2 mm o 1 ) *5 J: tfl-(2,4, 6- h V > f - ^ 
7x-*)-l,3-7^-;^l.l l g (5.4 3mmol) £3§A 
L,tI/*a7->-^3At5g,iir,ft»lmllllifc|, 
8 0 t; K Jjn & U 3 B$R!«#*«»tfco :©Klo**»5liL, 
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Z>ik&yd<Dm&* J **1.29g(4.62mmoU 8 5 %) 



FD-gi;##f I (M+)279 
<:£ (b-5) X~mZti2>it&®)<D&jfc> 

5^^^^^, Til/d'^ijftL/;! 0 Oml©RlS»i:, A(L5) 
T* ^ £ ft & ft 0.6 7 g ( 2 . 4 0 m m o 1 ) i:vx^;u^- 

15 fJHOmlf l«7kKn77>5ml £ft&<^, - 7 8 "C K<££P 
U L tz 0 ZilKn-7J- )l> 'Jf ni.6 1ml (1.55mm 
o 1 / m 1 -n-N * ^ > & > 2.5 Ommo 1) i 5 frfrlfXMT L * 

20 *asn0.25g (O..6 7mmo I) /lOmlfl-nKD 

y ? > m&&mi~ : &* KMT Liz, mr&T&L, 0 o < nist 

0fiilDifc©*J***JEff* L> i&ysZ&it* * Is > 1 Omli:»i 
******* ^9* 7 U it**iftE*lBLfcffc, 



5 




10 
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iz X *) TIE^: (b-5) *i 0 . 4 7 g (0. 

6 5 mm o U 1R* 5 4 %) #fc 0 



5 




(b-5) 



10 

FD-Jf*#*f I (M+)718 

'H-NMR(CDC1 3 ) : 2.00-2.50(m,24H) 5. 20-5. 60 (m, 2H) , 
6.75-6.95(m,4H) 7. 10-7. 50(m, 10H) 
TCH^flf : Zr 12. 5% 

15 1 0 

3te#fca*lt& LfcF»3§« 5 0 0 ml W^nit-hn-T' 
K h ;i/ x > 2 50ml ^AL, xfl/>l 0 0 'J h^/h r t? 

^ft>S;7;V<- 7 AJtC^jfcJlT? 1.1 8 7 5 mmo 
20 irIB'£i£0lJ 6 ft £5* (a-4) ? £ $ ft * ffc£ ft fr 0.0 0 5 m 

mo 1 tnx.i-g-«rS*&L^o f E^xf i/^x#|^T, 2 5 "C 
t'3 0 ^ISStD «f V 7 9 J - * * * c: t K 

tfjLLfc. i^7t, £fct/£*:*?>y ^/-/n:fi 
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Lfco *n-H0t, 1 0 #W Lfcfc, # 

Uxf-l/j/fcO.lOgftfc. 

fi£r£1xfi 4 0 k g /m o 1 -T i - h rTM^Uft*']! 
f- 1/ VO^PI^JS [ 7 ] (i 6 . 5 d 1 / g T-&o fc. 
5 gffiffil 1 1 

fc#fcS*1i*Lfc|>iSfc 5 0 0 m 1 CO A* 7 ^ S t - h * U - 7* 
i:F*x> 2 5 0 mliHAL M£ J: I^ffi^if U > 1 0 0 

A*0.2 5mmoU9lttSA (a-4) "C * $ ti -5 ft£-» * 0.00 
10 5 m m o 1 , MJ7i-j^)K; nf 1>7^ ( ^ > ? 7 :t 
n 7 x - )V ) - h i 0 . 0 0 6mmo 1 ifl x. W$& L „ # 

EOxf i/>#xfI*T, 2 51CC1I$MKJd ^ficO 
^ v 7 * y -)\s*mto1rz> z t \z x M<£-£#ii: L fc,lt»Tft, 
^ 9 J - fr USA LT*''J7 - *£**f ffl $ 
15 * in A T ^ 9 * 7 * /U * - T tt» L 0 #'J7-H OtCt 

E^-T&tttt 1 2 Okg/mo 1 -T i • h r V * *) , # <b *i tz *' 'J x 
f- U > OffiffittJK [ 7 ] Ii4.1 d l/g"P*ofc, 
1 2 

20 5£#Kgffg&L£fi#3t 5 0 0 m 1 toff? AM* - h 9 V-T 
ia 2 5 0 m 1 JiA U xf u v 1 0 0 'J 7 hi' / h r f 

mms £ tf^fflSrxf- u > £ 0 -?-om> ^f^7;vu 

^ft^7*U7 Al^jftlt 1.1 8 7 5'mmo 

7 tH^fcA (b-4) T?fE£ tiMfc-frfc* 0.0 0 5 mm 
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3 o«-KS£>^f;t> ^l^vr?; - * * i8 ira * * aci 

x f - U > * 0 . 6 0 gUfco 

M^fStt »i 6 0 k g / m o 1 - Z r • h r T* * <5 , f§ & ti tz ** 'J J. 
f- U ><D « ft [ 7 ] f± 6 . 8 d 1 / g T * o „ 

HMffil 1 3 

10 Xfl-ClfI^U;R#i 5 0 0 ml«3!r7^$l*-h^l/-r 
Ch^x> 2 5 0 ml*8AL, ifcffi* J: Wizfi.^ l o 0 

5mmo K?||^ (b-4) T* $ $ *i £ ft £■ # * 0.00 
5 m m o 1 > h^ii^^Kz^f^^ ( ^ > ? 7 ;v :* 
15 D7x-^)-#l/-h*o.O 0 6mmo l;!jnx.S£-£i§&L£o# 
EOxf u^xfl^T, 2 5 1 l*HRJ6**fc||, ^fw 
* V 7* y -***fln + 4 £ fc J: 0 jh LfcoM-£*7«* 

* no x. t ^ 9 ^ 7 ^ ^ - -c »a l o ^'jv-h orct 

20 1 0 H#HI»JE<e* Lfc&> ^'Jif 0 . 3 0 gf*fc 0 

* # ©14 *i 1 2 0 kg/mo 1-Z r • h r "C & »K # lb *l # V 
if- 1/ [ 7 ] 14 6 . 8 d 1 / g -C* o fe. 

1 4 

**ca»l*tfefl$a 5 0 0 ml«)3!r9X»*-hirl/-y 
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i:hl/x> 2 5 0 ml^AU «t tf^ffi ^Ifl/>100 

'J?U/hrTM^*fc, * O & , h'J'fvrf-^rJK-') 
A* 0 .2 5mmo 1 % SI ^§5$; (b-5) "C lc $ ti Mb £ 1£/ £ 0.00 
5 m m o 1 > h 'J 7i-)H;Kr >) Af F ( ^ ^ * 7 ;U 

5 n7x-;l/)**!/-b£0.006mmo I m Z mtf$ L tz 0 % 

EE<axf- U > ifz%m%T, 2 5 X:^ 1 B^KJfc ^i<?) 

EJfc& £*;i<5D ^ * y - ;u K&A U^'Jv- £ £fi#r HI £ ■£ tz 

&Wl & ira x. r ^ 9 * 7 -f ;u * - 1? iiii l 0 # w - * 8 o t: r 

10 1 0 ttmtt££*Lfc&, # 'J if- V y * 0 . 2 0 g#fc 0 

S^rSttf±8 0 k g/mo 1-Z r • h r "C & »K # *i £ *° 'J x 
f- 1/ >C9HPIttj£ [ ? ] li7.5dl/gfio/;„ 
9 

<5S (L6) ■cmztizik&ya<D&j&> 

15 3fc # £ f£ jllfe L , 7^^>iftLfc5 0 0 m 1 ©RlESi: 2,2'- 
iminodibenzoic acid 2.3 g (8.94mmol) ^ T H F 5 0 m 
1 «r *P x. > - 2 0 r Lfc, HfiJ£?«# Lfc#& if* f- 

;i/ tf ^ 7 5> > -4- 4 P ) 7 ;u 5 x 7 A is K 'J KOTHFSS (0.3 
M) £ 9 0 m 1 ffiT Lfcfc, L % *Sfcfc#T? 2 4 B#HEl6 3. 

20 -£fc 0 RMSrMS* Lfc&, y*xf;n-f)H0 0ml 

£ #D x , S K L & * 1 5 0m 1 £ # o < ») Jra x. 0 L 
tzi&m U v 'J * ¥ * 1) ? A ? n v h 7? 7 - K X h 

Sf^Ciot 2,2 , -iminodibenzaldehyde 6 7 3rag*#fc 0 51 § 
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2'-iminodibenzaldehyde 650mg (2.89mmo 1) , 2,6-v 
* f- )U 7 - U > 6 9 9mg (5.7 7mmo 1) , JW* * * y - /u 5 
0 m 1 v 0.2ml 5:Jllx., gfit* 1 2 1$ 15 R 15 S ■£ „ ElSiK 

5 flt*ffc£ «t oTTES; ( L 6 ) -CftS *l<Mfc<fr|& 2 3 7 m g (JR5J5 
6.1%) tflfc, 



10 




'H-NMRCCDCls, 5) :2.21(s,12H) 4.96(s.lH) 6. 73-7. 74 (m. 14H) 

8.2K2H) 
<^ (d-6) -e^Sfi-Mt 
15 ft#Kg*|U 7H/rf>iJftLfc3 0m 1 ORiSSCS (L 6) 
V fiZit&m 200mg (0.46mmo 1), T H F 2 0ml 
fcJlJx., - 7 8 r L*#Lfc 0 - tLJC n-7ff 'Jf 

t^-THFit (0. 1 6 M) 2.9m 1 * f&T I <D&$> i < 

20 fc 0 fcfl-Kfc&U 7^rf ymmtfz 3 0 m 1 *>R(S»fcttfc*- 
& 5 8 . 7 m g (0.46mmo 1) , THF20ml^jfjnx.> IS 
■C2B#W«#Lfc«, - 7 8rt:<£iPU *»'Jf)A«**t* 
T Lfc 0 ?T8jT**-7f&> »9> o < *) tIiafT-#£L, ^Sff 3 B# K 
if # L fct, £ it * ^ 9 * 7 -r * * Lfco ttft & 5 m 1 I: 
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ft tit U n-^> * > 5 m 1 SrSDx.> £ C TtitK^ £ zgii L 1 
1 0 m 1 <T> n-^<> * L^JET-C^iS U TES(d-6)t 

Ic?ti5ft^l 2 0 3 mg*#fc (JR* 8 5 %) . 



FD-»*53-*f: (M + ) 521 

io mmm 1 5 

ftfl-KMIt&LfcrtSfit 5 0 Om 1 (DifyZUt- Y 9 V - T 

i 

{Cb;i/x^2 5 Om 1 £ g A U x^i^^i o 0/h r t: <fc 
V^ffi fc-xf- U >-?te*n ^Wt, ^f^7;^Mt^ 

T;u ^ ^ ^ AMiF-^ff -C 1.1 875mmol,3l*tt£, A (d-6) 
15 X-mZtiZit^®}* 0 . 0 0 5 mm o 1 Sn x. It £ * L ottEE <9 
xf i/>^xfl^T> 2 5tt*3 0 53*WRJS3*fc&, ^40>f 
/ d i: K J: •? S£-£#it Lfc. l^Tt, 

RIB****© ^ * -iK:gALt#'J v- ££;ff#fffi 

* in *. "C 7" 9 * 7 <f A/ * - ? % i§ L fc • #'Jv-HOt, 1 
20 OB*WC«jE£»Lfc&, #'Jxfi/>to; 0 1 g»fc 0 **i&tt 
li4kg/mo 1-Fe ■ hrtiofc, 
1 0 

<5S (a-6) SfiS ft 
3t^K<6j» t, 7 ;v^>i^U: 3 0ml ©R(5Sfc5$; ( L 6 ) 



5 
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tlZit&VlJ lOOmg (0.23mmol),THF20ml 
ZMl, - 7 8 r KfttQLftWltZo ai:n-7f^'JfnA^ 
■*r>-THFmm (0.1 6M) 1.5ml £$iTU -?-0&»9> o < *) 

5 ?c5Hc&&U TfrX yg& Lfc 3 0 m 1 V> Rfc&\ZW&tt* * > 
43.6mg (O.23mmol) , THF2 Om 1 ^Joi, Ifi? 

2 mmmwttzm. -i 8sk#*pu ftwf-t j*&®m*ffiT 

10 iL, n-* > * > 5 m 1 £ 1}U x. , £ C tz it Jg » £ * L fc & , E 
lOmlro n-^ ^VfftfL^ETt^^t, TieS; (a-6) T?£ 
$ fl-Mfc^ 8 3 m g *mtz (JR*g 6 2 %) , 
FD-g*##f: (M+) 584 



1 6 

h * x > 2 5 Om 1 iiAL> x f- U > l 0 O/h rtftffifiJ: 

7JM-ni^iT 1.1 8 7 5fflmoU 9IIII, * (a-6) 
-C£3 *i*ffc£"»* O . O 0 5 mm o 1 tin x. * g?J ft L «0 



15 
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2 5TCT-3 0 ft ffl KfcZ * fc & , ^4«W 

vr* v -***in-r* i k * Lfc. l^^Tt, 

RlSlJ*^i<0^ 9 J -fr fc&A L T*° "J v- ££4#f tfj 

£ *Q x T 7* 7 * 7 -r ;P * - "C 6 i§ L £ 0 #'J7-H0t> 1 

li 2 1 kg/mo I -T i • h r T * o „ 
1 1 

<5$ (b-6) •CS$*L*ft^»©^*> 

l, T^avffi&Lfc 3 0 m 1 (L 6 ) 

10 tlZit£®) 200mg (0.23mmo 1), T H F 2 0 m I 

fcj&Dx., - 7 8 r Lit# Lfco i *UC n-7*f-;u ijfnA^ 

*>-THFg| (0.1 6M) 1.5m 1 fcflSTU 9 

tifin-#su 1 1$ ffl * ft it , >; ^ * a * n& l tz . 

U 7;^>IftL/ : 3 0ml <7) El ttft S> ;W a 

15 -n53.'6mg (0.23mmo 1) , THF2 0ml£Jnx., 

**TLfco 7*Tfc7&, *9>o < *) tM&* RjaSf 3 

B# W L tz 3£ , ;tL^77X7^;H--?6IL^ 0 6$Hm 
1 CilL, n-^y 9 y 5 m 1 iftlx., £tfcifc«i»£;&aLfc&,. 
20 Mfcl 0m 1 O n-^^n-ii^LiiETtttU *(b-6)-C* 
?^^ft^ft5 3mg^§/; (JR$3 7%) . 
FD-J*4#*f: (M+) 626 
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(b-6) 



i 7 

3te#K3*fl» t fcflSflf 5 0 0 m l^tf^jgft-b^-T' 
Cf^x>2 5 Om 1 ^AU V>1 00/hr Tiftffiis «t 

7*3 ^ AK^ft*? 1.1 8 7 5 mmol, 3liii, * (d-6) 
T-^$*i*ft<£-t/£0.0 0 5mmo 1 in x. £ H & L o^JE <D 

2 k g/mo 1-Zr • h r * o fc 0 
^fiEfll] 1 2 

(L7) 3*1 3ft 

7 * =f > *K 0.9 4mmo 1 / m 1 x-;i/ 'J f >) ( 3 

6ml : 33.8mmo 1) t > &ft3g£& (4.6 3 g : 34mmo 
1 ) *&MS Lfc 7 is*ttftI»OT H F®m (lOOml)i:, 
IfiT7^5i^ ( 2 . 0 g : 16.8mmol)/THF10m 
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T 1 0%NA 2 CO s *8iS5 Om 1 ihfc fc 0 *T«ffi * 

U ij y AfilSSiSrfir o i t X *) + * * * 5 

Srfefefi-C 2 . 2 0 g ( 1 1 . 2 mm o 1 ) ft fltz (JR$ 6 7%) c 
±&-C# tfifc**5H0.79g ( 4 . 0 mm o 1 ) v * n 
5 JUT $ > 1 . 0 g (1 O.Ommo 1) -C^SfL, Ifitl 2 

(L7) ■C^^tL-S^^^^H'fe^^ 1 . 
1 3 g ( 4 . 0 m m o 1 ) ft *i 00%) 0 



l H-NMR(CDCl 3 ) : 1.2-2. O(m.lOH) 3.19(dt.lH) 6. 7-7. 4(m. 9H) 



(a-7) "?$LZtLZit&tltii<D&tiu> 
£#fcl£jl5U 7^tf>lftLfc 1 0 0 m 1 ORjfcSfc, S ( L 7 ) 
3 tl * 0.56 g ( 2 . 0 m m o 1 ) t f- ;v x - f 

* 1 0 m 1 - 7 8 VKftMUftLtZo ZtHZ n-Tf^'J 
20 fni.24ml (1.6 lN^ + tV§«, 2 . 0 m m o 1 ) £5 

RLfc 0 C:oi&j)£«:-7 8"ClC?&ipt^ 0 . 5 N E & ft ?• * >/f 

# >M2 . 0 m 1 t ■Vxfin-f JK0fi£-*«Ki»T 
»**3ia*-C*fflL12l$IHI«#LfcfJL t&tt^ 



10 




15 



8.43(s.lH) 11.47(brs.lH) 
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-r >t?ffa d tTES (a-7) T- £E £ ft * f fc £ 

0.2 1 g# h fltz (JR$ 3 1%) o 



'H-NMR(CDC1 3 ) : 0.9-2. 4(m,20H) 3. 3-3. 6 (m. 2H) 6. 8-7. 8 (m, 18H) 



-g-fiEffU 1 3 
<5S (b-7) t%iZ1M>it&®<7)&m> 

3*555* 7J^>tj|L/:l 0 0m 1 *>KJfc#K, ft (L 7) 
X'mZtiZik&Vl 0.56g ( 2 . 0 mm o 1 ) t v x ;v x - 
15 * 5 m 1 - 7 8 EfcJfriPtt# Lfz 0 Ztiiz n-7Tfr V f- 

^ A 1 . 2 4 m 1 (1.6 lNA^ft^i, 2 . 0 m m o' 1 ) £ 5 # 

L tz . i CO * - 7 8 r tc <££p t m&it V )\> 3 A / 2 T H 
Fgfft 0 .38g (l.Ommol)OTH F»«KiRT Ltz 0 Z. <D 

fc@ft^ + t>'j^'j-ti:t -crie^ (b-7) -c^$ fiafl: 

&®<Dt V > 9 J&Ht*ifi 0,37g#t.fi/: (JR* 5 2%) 0 



5 




10 



8.60(brs.2H) 
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5 




(b-7) 



•H-NMRCCDCls) : 1. 0-2. 0(m, 20H) 3. 7-3. 98(m, 2H) 6. 8-7. 5(m, 18H) 
8. 1-8. 3(m, 2H) 

FD-MS(M'): 716 

i a 

10 ftfrfcMg&Lfcrt^St 5 0 0 mlW*7^!5t~h?l/-y 
b ;ux v 2 5 0 m I U M£ i: ^ffiUf l/ >T-M 

*tf>ft, * ?■ ^7* 3 y-*^ > £ 7 /U 5 - * 
1 . 2 5 5 U 31 , ^ ( a -7) •C&$*i-Mt£fe*0.0 0 

--rata Lfc. #yv-t8ox:, io^iitiEgsu;t, # 

•J x^ ^ > (p E ) £ 0 . 0 9 gftfco 
It £• f± 4 0 k g / m o 1-T i • h r "C £> >K # t> *l £ *° 'J x 
20 f-l/>0*R«|* [ 7 ] (±1 1 . 0 d 1 /g-C*ofc 0 
HifeflJ 1 9 

5fc#Ka*«& LfcF*i#flt 5 0 0ral«D#7Xlt-f^-r 
ia^x>2 5 Oral ^AL, M£ J: tf^*g£x^ u >t?ftft 
* * . * O ft , h 'H V7f ;V7/V5i>)A* 0.2 5 3 >; * /U , 
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31 3*£5$; (a-7) tt? HZ>iti?® £ 0.0 0 5 <H;K MJ7x 

0 . o 0.6 s >; *^Jnits^*Btt t2t 0 

^E<^x^Ix>^^#h^t, 2 5 r-C 15 #K R/£ $ 0 fi£ 

& ^ * JD * T ^ 7 * 7 4 * * - ^ » jfi L « # V v - 8 0 1C , 

1 0 EE $£%k Ltzfe.^ *'Jxfi/> (pe) H.l 5 g ft „ 
S £ i&tt Ji 1 2 0 k g/mo 1-T i • h r T* * , ft h fi fz *° V 

if- u > ommttm [ 7 ] i* 3 o . 2 d 1 / g t**o £« 
io my o 

i:hH^ 2 5 0 mUIAU «fc U^ffi £ x f- U >"Cj&ifD 

1.255V*^,9|«*^ (b-7) tl3 fb^Jfe £ 0.0 0 5 5 

15 'J **JD*.*#*H*6 Lfc„ f EWxf u > #7s#B^T\ 25t 
? 3 0 ^IR$Hf: 0 i^^Tt, RtSto * 7 - ;wc 

SALtl'J T-*£**ftt«U * iJP x. T ^ ? X 7 J )V 9 - T- 

ttzo ^'jv-Hot, io Btw-cMfitM * >; x 

f - 1/ > (PE) £ 0 . 0 8 g ft fz o 
20 ti 3 0 k g / m o 1-Z r • h r "eJb!),#fe*lfc#»Jx 

f- U > co^RI^S [ 7 ] it 1 6 . 9 d 1 / g -C&o tzo 

mmw2 i 

^5HCg^S&L£|*|#fi5 0 0m 1 VifyZMt- h 9 V - 7 
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$ fz o * <0 H , PJ'fV'/f ^7;M-n^0.2 5 5 V*^, 

31 ^§3; (b-7) o. o o 5 5 mj7x 

0.0 0 6 5 * )UM 3L E£ £ ffl & L o 
5 #JEOx?- U ^ #*&B&T\ 2 5tt2 O^WSI5$*^ 0 1 
£-$•7^ £ J& > * y - ;u K&A Lt#'j7- ££ft#f 

ffi &,&Bft £ *0 x. T 7 ? x 7 -f ;u * - t? iHi& L tz . # V v - * 8 0 TC , 
1 0 B# n T ft E §E*i t £ & , iK'Jxfl/V ( P E ) £ 0 . 3 3 g f# tz « 
S^T§ttt± 2 0 0 k g/mo 1 - Z r • h r T & 1} , # ti £ # 'j 
10 u >WffiRttJK [ ? ] li9.44dl/gT?*ofr, 

&i&m 1 4 
<5£ (L8) Tmztizit&WKD&i&y 

ilI«Lt5 0 m 1 ORJSSfcjjcjfcft"*- b 'J 7 A 1.3 2 g ( 6 
0%inoil;3 3.0mmo 1) tDMF 1 0m 1 Hii*, *^T, 
15 3-t-yf *t'Jf *7^f t K5.6 3 g (30.0mmol) 

MF 5 m 1 »ifc*»$>o < I? jgjT Lfc 0 IS? 3 0 V * * 

f- * iJ ;W /< * W 9 n «J K 4 . 8 2 g (3 9.0mmol) <7) D M 

*7A!)t^1-^c:i:-C5.3 9 gOffegfii^:, 
20 ±gffe@#4.5 0 g$:IlTl 3 0 t tftjUIf J ; i t J 

SlLfco >I*i£.x*/-;U3 0m l £»JfcL, 0.1ml <7)g£$#£ 
T\7-'J>0.90g (9.6 8mmo 1) t M WiV 5 . 5 ft K 

HiSSt^ttN TES (L8) T-as \t^m<n 
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& H B B ri* 0 . 2 1 g (0.6 2mmo 1) *§ h ti tz ( JR$ 1 3%) 



'H-NMRCCDClj) : 1.40(s,9H) 3.01(s,3H) 3.22(s,3H) 

6.6-8.0(m,8H) 8.38(s.lH) 
<:£ (b-8) tiZit&%J<r)&m> 

3fc#fcft&* 7 ;u *>m.mLiz 10 0ml ORjfcSfc, Httft^ 
^3rn/2THFift0.04g ( 0 . 1 1 mm o 1 ) £ T H F 
«tt 5 m 1 L> - 7 8t tc^ip Lfco a« ( L 8 ) tjE 

$ *i* 0.1 1 g (0.2 2mmol)<7)THF5mlM 

**TLfc«, :«il?:ifitt#SL, i * 4 B L 

* (b-8) tl$ *l<Mfc£-»*>*fe»*J&«f* f> *lfc 0 





(b-8) 



FD-MS(M f ) : 698 



WO 99/54364 



PCT/JP99/02018 



- 201 - 

5te$Hcfi*«J*Lfcrtg»5 0 Om 10^f7^1t- h * W - 7* 

5 1.2 5$';*/K3ltt§a; (b-8) $ ti i £ 0.0 0 5 5 

V *JHni B5*&Lfc 0 tEOxf u > 1ST, #I^T, 2 5 r 

t? 3 0«-IWR(S**fco l^^Tt, K(S»***Opi * / - 

L"C# 'J v- t^**fiti«, to IX ? y * 7 4 )V 9 - X* 

#'j7-i8 0t, 10 B# IB L fcft, iP'Jx 

10 f^H.35gHfc, 

1 4 Okg/mo I -Z r • h X & "9 > ft £ ft * U x 
f- 1/ >O^KSiteJt [ 7 ] li 4 . 2 d 1 / g "C* o fc„ 
HifefflJ 2 3 

15 K h 2'5 0 m 1 *«AU M «t V««*xf !✓ ^-C&ftJ 

$ * fc o * O ft > hHV7f ^7*5i7At0.2 55 H)K 

31 ^#3; (b-8) -easft^ft-g-^Sr o.oo5^n;K h >; 7^ 

« 

0 . 0 0 6 3 U */HJD*.m**H*& Lfco 

&7ft> RJfc» 9 J -^CfiALT^'J ^-££*;tffffi 

ft , * Ini * T ^ 5 * 7 4 ;u * - L fc • # V - * 8 0 r * 

1 0 ^rit^KIS Lfcft, #'JxfV>(PE)H.30 gftfco 
. M^rStttt 6 Okg/mo 1 - Z r • h T»* «J , l|f)ti/:#'Jxf 
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i" y<Dm®LttBt [?] H9.2 d i/g-e*ofc, 

<:£ (L9) -cm* *i*fl:£'»0«frJ*> 
fcfl-fc S 3R ft ft L 1 0 0m 1 O R j£ » , i * y - * 1 0m 1 , 
5 2,6-v * f ^7- »J y 0 . 6 1 g ( 5 . 0 0 mm 0 I ) & OM- (2. 4, 6- 
FHv/D^7i-)l/)-l,3-7^y^0J 5 g (3.3m 
mol) ^AU tHa7-yy^3AHg, 1 m 

je^u vu * r >\<* y z> z t it&® 

Rjfcs-e-* ( l 9 ) -c£$ tizit&ygi 0.6 Og (1.4 

8 mm 0 1 ) »fc (JR* 43%) 0 



iPr 

20 1 H-NMR(CDC1 3 ) ! 1.2-1. 4(m F 18H) 1.62(s,lH) 2.11(s,3H) 
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2.30(s,3H) 2.35(s,3H) 2.92(dt,lH) 



3.14(dt,2H) 3.76U.3H) 5.40(s,lH) 



7.00(s.2H) 7.3-7.5(m,3H) 



<:£ (c-9) "C£S*i*fl: 
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ftfrKT )VX>m&ltz 10 0ml OEi&SfcUfflfl; h 0 . 

1 9 g ( 1 . 5 0 mm o 1 ) fcTHF15ml*ft&*,SiBT\fl: 
^L9 ; 0.6 0g ( 1 . 4 8 mm o 1 ) ?)THF10mli£t££ 

5 f- V y • ^xfjvx-f A'-CjSi^-t"* £ t "C* (c-9) T'lcS *l & £ 
feW»*0.1 8 gtllJt (JR$ I 2 3%) o 



iPr 

FD-MS(M f ) : 535 

15 mmm 2 4 

^*CilI^U;^§l 5 0 0m 1 ^#7X||^-Fn-y 
Ch;vx^ 2 5 0 ml ilAU if V>1 0 0 'J F^/h rf 

4r-9->*7^5 1.1 8 7 5 mmol,3ll8S, 

20 5* (c-9) tiZit&m* 0.0 0 5 mm o l in A * B 

•2>o f ffwxf U > tf^fB^T, 2 5tf6 0 # K R io S * fc £ , 
4>*<& >f v 7 * y - ;u * 2> : i i: J: i) M-S- L fz 0 
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1 0 

<5S (LI 0) -C^$ tlZik&%}<D&&> 
3fcfl-fcSE*1I!ftLfc 200mlOKJEB»»C, x^;-;n 00m 
5 1> 2,6- } ;>f*7i'J>5.3 2g ( 3 0 . 0 m m o 1 ) XC, 3- 
t-rfft'Jf;P7il/fKK3.7 5g (20.0mmol) £ H A 
U fttt 0.5m UDifctifil 4 «f«aflst«i»tJt. 

-fr»«r#fco - <r>\t%m * * ? j - n, Kmm u ^iaitR 

10 $H^:tT^ (L 1 0) T-^£ *lMfc£|&* 5 . 9 5 g (16. 
9 mm 0 1 ) (JR$ 8 5%) 0 
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1 H-NMR(CDC1 3 ) : 1.18(d,12H) 1.49(s.9H) 3.01(dt,lH) 
3.95(s,3H) 6.9-7.5(m.6H) 8.29(s,lH) 
20 <5S (d-10) "C^cS fii>\t^m<O^Wu> 

«*K7*rf>|«Lfcl 0 0 m 1 Urttfttt 0 . 2 5 

g (2.0mmo 1) tTHF 1 5m 1 tftii*, IiST, ^ (L 1 
0) 0.7 0 g ( 2 . 0 mm o 1 ) OTHF10 
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tt££lfc> f- v y • yxf ;u-f ;^$its:i:i?^ (c-9) f 

0 . 0 9 g fcflfc (JR$ : 9 %) o 



FD-MS(M + ) : 478 

10 gjfeElJ2 5 

%fr\^%W.%k LfcfigH 5 0 0 m 1 <D # 7 * §!I * - b * U - 7° 
IO^x> 2 5 0 m 1 L, ft*B£ «t tf^ffiSrx-^ u > 1 0 0 

'J y hl'/hr -Cftft $ * -5) o «?■ OUK HJ 'f V 7"f JV7^ 5 - -) 
U (TIBA) * 0 . 2 5mmo U (d-10) 

15 -a % H.O 0 Saimo 1> hV7i-Jl/*Jl/^OAf + ^ 
H^7^tD7i-^)!|?l/- b £ 0 . 0 0 6mmo I ifl xl^ 
*M*&-f*o#JEEOi--^>:*r*£H$C-F\ 2 5 r "C 1 B#WjR(d$ 
*fcft, V?9 J - frZfamtZ :ic^ £ £ £ # it 1" 

20 £s#ftts si^^t/n 7 y t , 



5 
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m ^ <r> ie m 



i . 



5. z®Wtttz>*i<-7 < ym&mmm; 



15 1"£g^JI^-'£7F U 

20 2 «tt±#2v»fca*fr LT**JBjfcLTV»Tfc * < , m;6*2&±<7) 
R 1 ^ ± , R 2 |§I ± , R 3 I*] ± , R 4 |W| ± , R 5 |W]±, R 6 |WJ 

1 - R 6 O ^ <7) l <@ o g t tf&m £ tl T V> T i < % 




(I) 



10 
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n 14, MOffili»*9ifc*»"?* *) , 

xii, *3tf®^, ^oyvj^f, #Hfc*3i&> mm&^m. -it 

7-£W»\ 7;K-^A^^i, u > 

5 y;i>v^?A##g$£li*X^;frgt^L>n#2&±£>£: § ti , 
X|W]±}i> Iv^R-T?tH4oT^-Ct J:<, X ra±#S v> KiB 



(A-l) ±|B-«t* (I) fcj3V>TQj&<fi»* 
10 R 2 ZGt Z . TE-ftA (I-a) trit S *i & 



3t (I) 4>OM, m, A, R'~R\ niJilFXii^if ) 
3 . 

20 3»&J[ftg-* (A-l) ±E-»* (I-a) K & v> f R 3 £: R 4 

ta**^ Lx^mnzw*®. uv^ , rie-^^: (i-b) -e^sfi* 



2 . 



15 
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5 




(5£4>, M, m, A, R\ R 2 > R 5 , R <\ nfcitfXtfU *ti?ti 
±.ti-^ (I) t^M, m, A, R\ R 2 , R\ RK nfcitfX 

R 7 ~R ,0 (±, ±E-«S (I) *<7)R'~R 6 tIBj«-C*»), 
10 R l , R 2 £ <fc R 5 ~ R 10 IJ, 5v>i:PiI-ttH4oTv>TU 
< , d ft e> 2 «JSl±^Sv^att tT«*»*LTv>T't 

<fc < > m^2^±Ofc§tt, R 1 li]±, R 2 (b]±, R 5 |W|±, R 6 m 
±, R 7 I^±, R 8 IW|±, R.» B±, R ,0 PJ±(i^ 5 ^ (; R - t I 
4otV>TU(, V*1**tJ&» 1 oOBBft^K'&i ft* R 1 , R 2 j3<fc 
15 I/R 5 ~R ,0 ^o*,c01^0^t, ffe^aeiS^H^* ft* R \ R 2 £ 
J:t5R 5 -R 10 O^*>Ol <iW*^^^$^Tv>-C Uv^o ) 
4 . 

&®&mitizm (A-D ±e-«s (i) tz&^'x Qvmmm 

*) , R 3 £ R 4 i: 3ft*«f^ U^fi*M U v> * , TIS-& . 
20 * (I-c) 1?SS*L4I»ftift*«fe*4ll'#«)*li i 
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5 




(5$;*x M, m> As R\ R\ R 6 , nfcitfXIi, **i-P*i±fE 
(I) tOM, m, A, R l , R\ R« % n 15 «t X t ® m t? 

* 0 > 

R 7 ~R 10 fi, ±|B-ftS (I) ^R'-R f fcE*?* «K 
10 R 1 £ <£ R 5 ~ R 10 (4 , ZW::|Bj--e*>#l£oT^ i 

m^ZaiOUli, R 1 PI±> R S |WJ±> R«|b}±, R 7 |W[ rt > R 8 
m±> R 9 1*1 ± , R 10 l^ldr i± . Sv>i:p5-TiHftotv>TU<, 
\,*-ftifr l ooEfif ftiR'UitlfR'-R 11 w^wifl 
15 <omt , flfe<tfffitfc : f-K"&S *i & R 1 JsitfR^R^O^OUgO 
*fc * f Sttt * *ITV*T Uv>„ ) 
5 . 

te-#5S; (II) "Cm*>$^SS^^IIft^» (A-2) ^(.u: 

20 
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m 12 > l~6C9!£8c£^L> 

R 1 ~ R « X V s R Mi , 2v>K|B|--C*>ll&oTv*TfcJ:<, tK 

3-*r&> ii^ti, **3&£wa^ 'f**3-#a£, 

10 f>wnw2i^±^5v>(;MLtUIs!tLt^-CU <> m 
#2 JBl±*> R 1 |SI±, R 2 |Wj±, R 3 R±, R 4 |WJ dr . R 6 

H±li, SvMiH-ffcl&oTv^Tfc J: < , v»-f *l*m ooRffi 

^•(C-^jn^R^R 4 *J J: R« £7) ? *> <0 lfiOSt, ffeOgEft^- 
R !~ R 4 £ J: (7R 6 (7)^*,£7)l1@0*t ZtlX^ 

15 T *> «fc < . 

xti, tK*^^> ADyye, MHr«, -f* 

20 - * fc{i*X£-;£g£* n rt ? 2 &±*> t § 14 , 

X |aj ± it , I^(:H-t4.H4oTv>rU<, X R ± ri* Z v> tc £ 
^LtitMlTUv. ) 
6 . 

m®£mit&y!) (a-2)#, ±ib-^^ (id u js^tq r 2 
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bRm®*?***. te-»a (n-a) t&s tizm®&m 



5 




(H-a) 



m, A, R l ~-R\ RK n £ 4 X l± % * *i ft ± IE 
(II) *<?>M> m, A, R'-R\ R\ n £ X V X t n & ? 

) 

10 7 . 

Bfc&JRffc'g-fcr (A-2) ±IB-«:5S; (Il-a) K£v>T R 3 t R 4 
fc It^fi^M t X v>* < Tf£-«S^ (Il-b) X*mt>Z 




(n-b) 



20 M> m> R 1 , R 2 „ R 6 > nJ34tfXi4 > ±E-ttS; (II) 

*OM, m> R 1 , R 2 > R\ n X V X t |Wiax* ^ > 
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R 7 ~ R 10 ti , ±f£-&i£ (II) *<DR l -~R* & XVR' tm%r~ 

5 R l > R 2 & X VR 6 - R 10 li , Sv»C|-T4ll4oTV»t4 «fc < , 
C ft & O *> O 2 1® £L ± v> £ MB L T 91 * WtfiL L T ^ T J: < , 
m#2ftl^)Uli, R 1 |WJ db . R 2 |WI±, R 8 P]±, R 7 |^±, R 8 
|W1±, R 9 I1±> R 10 |5]±(±, SvM:lH-tt*«;oTv»tfe l <, 
V>T *L*»1 OWEfi^-K^i ft& R l > R 2 j3«tt/R 6 ~R 10 <7)9*)<7) 
10 HB0*£, ffeOgEft^K^* ft* R>, R 2 £ J: If R 6 ~ R 10 O ^ % 



»^^«<k^» (A-2) ±E-«S (II) K43V>-C, Qri ? g3f 
Sft* tj , R 3 t R 4 fc LT^fS^M Ltv»4TB-« 

15 5£ (II-c) -C«$tL«S#ftl(fl:^«?««tt«0|BISff 5 8K|g 



(St* M, nu A> R 1 , R\ n «£ rj X (i , ±E-&:£ (II) 
**>M, m, A, R 1 , R\ n & IVX t\s)mx~$> «) , 

R 7 ~ R 10 li, ±E-»* (ID ^CDRi-R'SitfR'tlBj^-c 



8 . 



20 
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R 1 * £ R «~ R 10 li , IvM:^--etIiot^TU<, i 

m 2 £1 ± <7> i: § {± , R 1 B ± , R 6 |WJ ± . R 7 [WJ dr . R 8 IW) dr . R 9 
5 R I0 |W|±li> Zv>K|B|--T*>J*4oTv>Tf>J:< % i>fti^ 

locogfiffi^-H^-iti^R 1 i5«ty f R 6 ~R»° <D7t><D lfiO* t , 
IfeOEft* ft* R 1 ii J: R 6 ~ R 10 O 7 ^ O 1 1@0^75 f jl^ 

$ fit v*T & i v>„ ) 
9 . 

10 £ h t: 

(B-i) #$&jpHfc£-tu 

(B-2) t*7*5i')A**i'fl:^*, fcitf 

(B-3) ifi^^JRik^W (A-l) ifcii (A-2) i: RJE& L X <l * * *t * 

15 * •) i****!* ti*^* < & 1 m<r>it&® (B) Sr-frtr Cl t 
*»«fc1-*»*i:1-*ll*0«lI»iarv>t8«Ov»r*L5ft»l-« 

1 0 . 

Sfcfcgtf: (C) fr*tr£k*#«fc+*»*0«H#9«Ke. 
20 «0 * 1^7 4 >S^fflftU^o 
1 1 . 

ft#?)i&B^l&v>Ll 0 1 ICEIIW* 1^7^ 
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1 HO 




m : mm&m 3-11 8s©a»&*«^- 

m : 1 - 3 

Q :-N=, -C(R 2 ) = 
A : -0-, -S-, -S e-, -N(R 6 )- 
R l ~R 6 : 

n : MOflB»Sr»fci-» 

x : »vr>m** 



c 



> 



c 



> 



). H 











( fi # ) 
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^ 2 EI 




M 




m 


: 1 - 6 


Q 


: -N-, -C(R»)- 


A 


: -0-, -S-^ -S e-, -N(R 6 )- 


R l — R 6 


: **M*, ^fb**«« 


n 


: M©«a*Wfc*» 


X 
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